has no infrared counterpart, seeming to be on younger stages than pre-UC HII phase.
INTRODUCTION
The formation and evolution of massive stars is still in mystery and our understanding of how high-mass stars form and evolve lags behind that of low-mass stars, which is understood better using the theory constructed by Shu et al. 1987 . High-mass stars can produce an enormous impact on their local environment and the evolution of the whole Galaxy. However, due to their far-away location, generation in clusters and short evolutionary time scales, it is difficult to find samples of high-mass young sources to investigate their forming processes.
In the past, interstellar H 2 O maser (e.g. Plume et al. 1992 ; Wu et al. 2006 ) was used as tracers for highmass star formation regions in early evolutionary phase. However H 2 O maser can also be found in low-mass star formation regions (e.g., Wu et al. 2004) , while methanol (CH 3 OH) masers seem to exclusively associate with high-mass star formation regions (e.g. Minier et al. 2003) . Methanol masers are traditionally divided into two classes. Class II methanol masers are found in the vicinity of the high-mass young stellar objects, while Class I methanol masers are believed to trace distant parts of the outflows from these high-mass star formation regions ( Sobolev et al. 2005) . With the motivation of finding more pre-UC HII regions or even more earlier high-mass stellar objects, we carried out a survey of J=1-0 lines of 12 CO and its isotopes 13 CO and C 18 O towards 98 methanol maser sources. Next section describes the observations. Survey results and mapping results will be given and discussed in section 3. Section 4 summarizes the paper.
OBSERVATIONS
The observations were made in January 2008 with the 13.7 m telescope of PMO at Qinghai Station. The 12 CO, 13 CO and C 18 O (J=1-0) lines were observed simultaneously by a superconductor receiver. The backend is equipped with three acousto-optic spectrometers (AOSs). Every spectrometer has 1024 channels.
The total bandwidths were 145.330 MHz, 42.762 MHz and 43.097 MHz for 12 CO, 13 CO and C 18 O lines, corresponding velocity resolutions of 0.37, 0.11 and 0.12 km s −1 , respectively. The system temperatures during the observation ranged from 200 K to 350 K (SBD), depending on the weather. The half-power beamwidth (HPBW) at 112 GHz was ∼ 59 ′′ . The pointing accuracy of the telescope was better than 8 ′′ , and the main beam efficiency at the zenith was about 0.67.
We adopted the position switch mode for all the spectral measurement. Our mapping steps toward right ascension and declination directions were both 1 arcmin. The integrating time was ∼3 minutes per position.
The noise level of antenna temperature T *
A was usually about 0.4 K for the 12 CO, 0.3 K for the 13 CO and 0.2 K for the C 18 O (J=1-0) band, respectively. For the data analysis, the GILDAS software package including CLASS and GREG was employed (Guilloteau & Lucas 2000) .
RESULTS AND DISCUSSION

Sample analysis
Ninety-eight sources were observed, 29 of which belong to the Class I methanol masers. Table 1 presents basic parameters of all the sources surveyed. The associated IRAS sources within a 3 ′ ×3 ′ are presented in column 2. Eighty-five have IR counterpart candidates within one arcmin. Columns 3-6 give the equatorial coordinates and the Galactic coordinates, respectively. The color indices log(F 25 /F 12 ) and log(F 60 /F 12 ) are presented in columns 7-8 (F 12 , F 25 , and F 60 represent the flux at 12µm, 25µm and 60µm, respectively.).
Column 9 lists the fluxes at 100µm. The types of these methanol masers and the related references were placed in columns 10-11. Figure 1 shows the distribution of the sources surveyed in Galactic coordinates. The sample sources concentrate on the Galactic plane (|b| <2
• ) and about 90% are found in the first quadrant. Only the Orion's source is with |b| >15
• , and 72 sources are located in 0 < l < 45
• .
The locations of the associated IRAS sources in the color-color planes are plotted in Figure 2 . The distributions show that about 75% of the Class I and 63% of the Class II methanol maser sources ob-A search for massive star formation regions towards 98 methanol sources 3 & Churchwell 1989. All of these UC HII region candidates except Orion's source are with flux larger than 100 Jy at 100 µm.
Survey results and discussion
All the 98 sources are detected with J=1-0 lines of the 12 CO, 13 CO and C 18 O. Forty-three sources hold too complex line profiles and will be studied further. The other fifty-five sources were analyzed, including 17
Class I methanol maser sources. Figure 3 presents the spectra of all the 55 sources and one source IRAS The identities of these 13 CO spectra characters are presented in column 12 of Table 2 . Possible clues of high velocity gas were detected in five sources of Class I and nine sources of Class II methanol maser sources (see the last column of Table 2 ). There seem no differences in high velocity gas detection rate between Class I and Class II methanol maser sources. Detailed investigations with denser molecular probers such as HCN and CS are needed.
Observation parameters including the antenna temperature T * A , V LSR and 13 CO line width (FWHM) of each components were obtained and shown in columns 2-4 of Table 2 . Columns 5-6 list the distances from the Galactic center (R) and the Sun (D). Nine components cannot provide available distances from fitting Galactic rotational curve. Column 7 presents the bolometric luminosity calculated with the formation in Casoli et al. 1986 :
where D is the distance. Fifty of the 55 sources are with L bol >10 3 L ⊙ , supposed to be massive star formation regions.
Assuming that 12 CO is optically thick, we derived the excited temperatures T ex following Garden et al. (1991 
Mapping results and discussion
Two sources IRAS 06117+1350 and IRAS 07299-1651 were mapped. We calculated the masses of the cores under the LTE assumption. We also calculated the virial mass using the equation from Ungerechts et al. 2000 . The physical results of these cores are listed in Table   3 . The two cores in IRAS 06117+1350 have virial mass smaller than the core mass, indicating they are stable and the gas motions are gravitationally bound. Specially, all of our cores are far away from UC HII regions. No Spitzer / IRAC data are available for the mapped sources. The core in IRAS 07299-1651 is with the IRAS source and three MSX sources. The northwest core of IRAS 06117+1350 is far away from any IRAS source but associated with one MSX source about 0.5 ′ from the 13 CO emission peak. Since no 6 cm emissions associate with these two cores, they can be identified as HMPOs or UC HII precursors (e.g. Wu et al. 2006 and the references there in). The southeast core of IRAS 06117+1350 is separated from any IRAS source and MSX source, indicating an evolutionary stages earlier than pre-UC HII.
SUMMARY
A survey in CO and its isotopes to the locations traced by methanol masers was performed. Fifty-five sources are further studied. They all have J=1-0 emissions of 12 CO and 13 CO, but only 60% of them have significant C 18 O emissions. No differences in both CO detection rate and high velocity gas detection rate were found between Class I and Class II methanol maser sources. Fifty of these 55 sources are associated with luminous
The relationship between the bolometric luminosity of the associated IRAS sources and 13 CO line widths can be well described as:
About three quarters of the resolved components have 13 CO line widths much larger than 3 km s −1 . These results show that molecular cores with large line widths tend to form high-mass stellar objects. In 30 sources, 
